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Soil stabilization is a process which

improves the mechanical and bearing

qualities of a pavement layer. Materials are

blended and mixed with the soil to achieve

a desired gradation. This process allows for

the road to meet the requirements of the

load support according to the pavement

design. Material used to stabilize soil must

be composed of a combination of natural

material and a stabilizing agent (e.g.

cement, lime, asphalt emulsion or

polymer). 

The stabilizing agent is selected to

improve the soil characteristics and the

mixture must be designed by the

laboratory to meet the required properties.

The most common quality improvements

to pavement layers is done through

stabilization. Soil stabilization enhances

soil gradation, durability and strength. Not

only does this improve the pavement

layers, but can permit reduction for design

thickness of the stabilized material

compared with and unstabilized material. 
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Loads that are generated at the surface layer

are transferred, creating pressure on the

pavement layers, therefore the stabilization

of the base layer is important in the road

structure, as it is close to the pavement

surface, where maximum stress is induced

by vehicular traffic.

Different additives can be used for different

soil types and more than one additive may

be applicable as a stabilizing candidate for

one soil type. There are general guidelines

that are used to outline the more desirable

stabilizer which is based on the soil

granularity, plasticity, or texture.

Portland cement is used with a variety of soil

types, and must be mixed with the materials

fines fractions, therefore high plasticity

materials should be avoided when using

cement. Well-graded granular material that

contain sufficient fines to produce a floating

aggregate matrix are idea for cement

stabilization. A layer that is cement stabilized

has a 7-day unconfined compressive

strength and is limited to reduce shrinkage,

thus making it a suitable material that

provides strength and being economical. The

high strengths induced from a cement

stabilized layer ensures that the crushed

stone base above can be compacted to

achieve high densities.   

LOADING: CEMENT:
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SITE APPLICATION:
P6-3

This article pertains to the materials used in

the construction of a stabilized pavement

layer throughout South Africa. Currently on

P6-3 Kwa Kopi, we at Nankhoo Consulting

Engineers are using cement stabilizing to

construct the subbase layer which is

designed to be 250mm thick. 

Stablizing has been used on many of  the

projects undertaken by the company and

plays a very important role in providing

strength and durability to a roadway.
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Another stabilizing agent used in

the construction of roads is lime.

This additive will react well with

materials of a medium to high

plasticity. The plasticity and swell of

the material is decrease with the

addition of lime with benefits of

increased workability and strength.

Lime is used in a wide range of

materials such as poor subgrade

soils, allowing them to form the

subbase within the pavement layer

and clay gravels with high plasticity

index and transforming them to

form a good quality base course.

There are two types of lime that can

be used as a stabilizing agent, first

the is unslaked lime, also known as

calcium oxide (quicklime) and the

other is calcium hydroxide

commonly known as slaked lime.

Fly Ash (FA) is a pozzolanic material,

which reacts very well with lime and

is used in combination with lime to

stabilized materials that have little

plastic fines. FA and lime with an

addition of cement called lime-

cement-flyash (LCF) has been used

for successful base course

stabilization. 

Silty sandy and granular materials

have also been stabilized with the

use of asphalt or bituminous

materials. Asphalt and bituminous

materials are known for their

waterproofing and strength gain

characteristics, therefore the

addition of these materials in the

process of stabilization ensure that

the soil particles are coated.

LIME: FLY ASH:

ASPHALT/BITUMEN:


